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LAP TRINH PHAN TAN DUNG CONG NGHE MOBILE AGENT
VOI SU HO TRQ CUA JAVA VA VOYAGER

ThS. Nguyén Khic Qubc*

Tém tit
Ldp trinh phén tan dwoc thiee hién bang nhiéu cong nghé khdc nhau nhw: RMI, CORBA, DCOM,
MPI, Mobile Agent, Mobile Object. M6i cong nghé déu c6 nhitng wu diém va nhweoc diém riéng. Cong
nghé Mobile Agent véi sw hé tro ciia Java va Voyager cé thé givip chiing ta khdc phuc diege nhitng han
ché ciia cdc cong nghé triede day trong Idp trinh phén tan. Viéc dp dung cong nghé nay sé xi Iy dwoc cdc
bai todn 1ém c6 dé phire tap cao ma khéng can doi héi vimg nhé 1om va toc dg xir Iy nhanh. Cong nghé
Mobile Agent véi su hé tro' ciia ngén ngit Java va Voyager vira don gidn vira mang tinh bao mdt cao.

Tw khoa: bao mdt cao, Java, ldp trinh phdn tan, Mobile Agent, Voyager

Abstract

Distributed programming has been undertaken with the assistance from various technologies such as
RMI, CORBA, DCOM, MPI, Mobile Agent, Mobile Object. Each has its own advantages and disadvantages.
Mobile Agent with the support of Java and Voyager languages can help to overcome the drawbacks of the
previous technologies in implementing distributed programming. Technology will help us to handle several
complicated problems without requiring large memory and fast processing speed. Mobile Agent Technology
is both simple and highly secure with the support of Java and Voyager languages.
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1. Giéi thiéu

Trong thuc té, khi giai quyét mot bai toan voi
do phure tap cao thi doi hoi khong gian ving nhé
16n va thoi gian thuc hién can phai nhanh. Xuat
phat tir nhitng bai toan cu thé nhu vy, cong
nghé 1ap trinh phan tan da ra doi dé giai quyét
van dé nay. Hién nay, co rat nhiéu cong nghé
hd tro lap trinh phan tan nhu: RMI, CORBA,
DCOM, MPI, Mobile Agent, Mobile Object...
Bai viét gidi thiéu 1ap trinh phan tan dung cong
nghé Mobile Agent v6i su hd tro ciia ngon ngit
Java va Voyager.

2. N¢i dung

2.1. Tim hiéu mdt s6 cong nghé hd tro lap
trinh phén tan

Lap trinh phan tan la gi?

Thong thudng cac chuong trinh duge viét
dudi dang cac tha tuc hoac ham dugc nap truc
tiép vao bg nhé ctia may cuc b dé thuc thi. Lap
trinh phan tan cho phép goi mét thu tuc hodc
ham hay mét dbi tugng tor mot may khac trén
mang dé thuc hién viéc tinh toan.
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Hinh 1. Minh hoa mé hinh Ildp trinh phdn tin
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2.2. Mt s6 cong ngh¢ hd trg 1ap trinh phin tan
2.2.1. Cong nghé RMI (Remote Method Invoke)

RMI 1a mét cong nghé lap trinh phan tan
bang ngdn ngit Java.
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Hinh 2. M6 hinh giao tiép Client va Server

2.2.2. Cong nghé CORBA (Common Object
Request Broker Architecture)

CORBA dung mot ngén ngir dac ta IDL
(Interface Discription Language) dé dua ra cac
d6i twong viét bang nhitng ngdn ngir khac nhau
nhung c6 thé triéu goi 14n nhau theo mé hinh
phan tan.Trong CORBA, cic ddi tugng mudn
triéu goi duoc voi nhau phai thong qua trinh
trung gian 1a ORB (Object Request Broker)
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Hinh 3. M6 hinh giao tiép hai d6i twong xa trong
2.2.3. Cong nghé Mobile Agent

Mobile Agent 1a mét chuong trinh c6 kha
nang di chuyén mot cach ty tri tir mot niit mang
nay sang mot niit mang khac. Khi di chuyén cac
Mobile Agent dong goi ma ngudn, dir liéu va ca
trang thai thi hanh, nhu vy Mobile Agent c6 thé
dimg viéc dang thi hanh tai may nay, di chuyén
sang may khac va khéi phuc lai sy thi hanh tai
méy dich. Cac tinh chit ciia Mobile Agent: Tinh
di dong; Tinh ty tri; Kha ning cong tac; Tinh
thich nghi.
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Hinh 4. Kién triic mé hinh Mobile agent

Thyec hién truyén thong nay theo hai cach:

- Giao tiép thyc: Hai agent giao tiép véi nhau
bang cach gui thong di¢p (cac yéu cau thu tuc)
truc tiep cho nhau.

- Giao tiép logic: Hai agent muon giao ti€p
véi nhau tao két noi thyc véoi phan mém co ban.

Phan mém co ban cta hé théng Mobile agent
gom c6 3 tang: tang agent, tang an ninh va tang
truyen thong.

Tang agent: Cung cap tat ca cac tac vu chinh
cho viéc thi hanh va kiém tra cta tt ca cac agent
trén may. Ngoai ra, né con cung cap cho tat ca
cac agent moi truong lam viéc va sy thi hanh cac
agent doc 1ap vdi nhau.

Tang an ninh: Cung cép cac chiic ning cho
phép truyén cac thong diép va cac doi twong trén
mang mot cach an toan.

Tang truyén thong: Bao gdm cac dic ta cho
cac giao thirc truyén, cac dinh dang tai li€u va
cac doi tugng.

Mot s6 md hinh Mobile Agent phé bién

Aglets: 1a mot hé thong Mobile agent hd tro
cac khai ni€m thi hanh tu tri va dinh tuyén dong
trén 16 trinh cua nd. Aglets server la chuong trinh
cung cap moi trudong thi hanh va moét may do
Java cho aglets hoat dong. Aglets sir dung giao
thirc ATP (Aglets Transfer Protocol) cho viéc di
chuyén va giao tiép.
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Voyager: La mot moi trudng thuong mai hd
tro phat trién cac ung dung agent duoc Object
Space phat trién.

Mole: La hé théng Mobile agent dugc xay
dung v&i ngdn ngilt Java.

Telescript: La mot san phdm thwong mai dugc
phat trién boi General Magic Incorporated dé hd
tro cho Aobile agent trong moi truong thuong
mai dién tir.

2.3. Voyager trong lap trinh phéan tan

Voyager la mot cong nghé hd tro lap trinh
phén tan (Mobile Object va Mobile Agent) sir
dung ngdn ngir 14p trinh Java voi ci phap chuan

hd trg lép trinh tao dung cac d6i tuong tir xa mot
cach dé dang, cho phép cac tmg dung nay trao
d6i thong diép v6i nhau va di chuyén cac dbi
tugng gilta cdc mdy tinh c¢6 ho trg Voyager.

Voyager hd trg di dong manh c6 kha ning
mang toan bo ma chuong trinh va dir li€u di
chuyén tir may ao Java (JVM) ndy sang may 4o
Java khac néu cac may co6 hd tro Voyager. Trang
thai cua cac agent ciing duoc bao toan va tiép tuc
thuc thi tai noi agent dén. Cac chuong trinh viét
trong Voyager ¢ thé giao tiép v6i cac chuong
trinh viét bang SOAP, CORBA, RMI va DCOM.
Diém manh cia Voyager 1a don gian, dé dung,
che gidu cac ky thuat 1ap trinh phan tan phc tap.

Thong dlep

»Pﬂ’y/

VOYAGER SERVER
MAY AO JAVA

HE PIEU HANH
LOCAL

Tri¢u goi phuong thire
Ly tra két qua vé

—,

VOYAGER SERVER
MAY AO JAVA

HE PIEU HANH
REMOTE

Hinh 5. M6 hinh hoat dong ciia Voyager

Dé cac agent hoat dong thi can phai c6 mdt
moi trudng hd trg Voyager Server ¢ ca hai phia
(may cuc by va may o xa)

Khi mot dbi tuong tr xa dugc tao ra & may
cuc bo (nho vao Provider Agent/Object) thi mot
Proxy sé tu dong duoc sinh ra. Voyager Server
trén may cuc bo sé& giao tiép voi ddi tuong tir xa
thong qua Proxy. Giao tiép 1a viéc trao ddi thong
diép gitra ddi tuong tir xa va Server cuc bo.

2.4. Xay dwng wng dung phan tan Voyager 1.0.1

Xay dung mot img dung phén tan ta can trai
qua hai budc sau:

Buwére 1: Cai dat 1op xur ly. Lép nay sau khi
bién dich s& 1 16p dung dé sinh ra cac dbi tugng
tur xa.

Budére 2: Cai dat 16p giao tiép nguoi sir dung.

Vi du: Pé tao tmg dung phan tan dung tinh
tong cac so tir 1 dén N thyc hién cac budce sau:

Buwére 1: Tao 16p gid su la CountMobile. Lép
nay chua phuong thtc public long test (long a,

long b): dung dé tinh tong tir a dén b. Dung trinh
javac dé bién dich 16p nay thanh CountMobile.
class. Sau d6, dung trinh vcc dé bién dich Count-
Mobile.class, lic nay s€ sinh ra file VCountMo-
bile.java. Lop nay do voyager tu sinh ra.

Bude 2: Cai dit 16p CountMobileClient dé
su dung lop VCountMobile Lép nay s giao
tiép vi ngu’m ding, bao gém Vlec tao ddi tuong
tur xa, gu'1 dbi tuong di, yéu cau xtr 1y, nhan két
qué tra vé va hay ddi twong tir xa.

* Code minh hoa:
Tao 16p tinh tong tir a dén b

public class CountMobile implements java.
io.Serializable {

String name;

public CountMobile() {

H

public long test(long a, long b) {
long kq=0;

for (long i=a ; i<=b ; i++) {
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kq+=1;
H
System.out.println(“Da tinh xong tong tu: “+a+“->“+b+“, KQ: “+kq);
return kq;
H
}

Dung javac dé bién dich 16p trén ta duoc file: CountMobile.class
Dung vce dé bién dich ta duoc tap tin: VCountMobile.java
Tao 16p giao tiép véi nguoi ding
import java.io.*;
import java.io.BufferedInputStream,;
import COM.objectspace.voyager.*;
public class CountMobileClient{
public static void main(String args[]) {
String add[];
long SUM = 13;
BufferedReader bf = new BufferedReader(new InputStreamReader(System.in));
int num, i, numObj=1, succ|], realObyj;
long kq=0;
try{
System.out.println(‘“\n--------------- TINH TONG TU 1 -> N ---------- ”);
System.out.print(“Nhap so N can tinh: ©);
SUM = Integer.parselnt(bf.readLine());
System.out.print(“Ban muon chia cong viec cho bao nhieu may?”);
numObj = Integer.parselnt(bf.readLine());
} catch(Exception e){}
succ = new int[numObj];
add = new String[numObj];
for(i=0; i<numObj; succ[i]=1, i++);
try {
VCountMobile myMCount[];
myMCount = new VCountMobile[numObj];
for(i=0; i<numObyj; i++){
myMCount[i] = new VCountMobile(“localhost);

H
realObj = numObyj;
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for(i=0; i<numObyj; i++){
System.out.print(“Nhap dia chi (IP va Port) cua may thu “ + (i+1) +7: ©);

try{
add[i] = bf.readLine();

} catch(Exception e){}

try{
myMCount[i].moveTo(add[i]);
H
catch(VoyagerException e){
succ[i] = 0;
realObj--;
System.out.println(“Khong tim thay server: “ + add[i]);
H
}
long khoang = SUM / realObj, so=0;
long kt =1;
int vt=0;

System.out.println(‘“‘\n---- KET QUA TINH TOAN TU CAC MAY ------- \n”");
for(i=0; i<numObyj; i++){
if(succ[i]==1){
kt =so+1;
so = so + khoang;
try{
long temp = myMCount[i].test(kt, so);
System.out.printin(“Ket qua lay tu may: “ + add[i] + “ la: “ + temp);
kq += temp;
vt=1;
h
catch(TransportException e){
System.out.printin(“Khong the lay Ket qua tu may: ““ + add[i]);

}

H
if(SUM % realObj != 0){
long temp = myMCount[vt].test(so+1, SUM);
System.out.println(“Ket qua lay tu may: “ + add[vt] + “ la: “ + temp);
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kq += temp;
}

System.out.print(“Ket qua sau khi tinh toan: “);

System.out.println(kq);
Voyager.shutdown();
} catch (VoyagerException exception) {
System.err.println(exception);
}

}
}

Bién dich 16p CountMobileClient va VcountMobile. Chay may 4o Java dé kiém tra chuong trinh.

* Cai dat voyager 1.0.1
1. Cai dat bo JDK 1.3

2. Chay Setup Voyagerl.0.1.exe. Cai vao C:\voyager1.0.1
3. Thém bién méi trudng CLASSPATH = :\voyager1.0.1\lib\voyager1.0.1 jar.

4. Dich chuong trinh

- Dich: javac <tén file>.java.
- Dich vcc: <tén file>.class
- Dich tat ca: javac *java

5. Chay chuong trinh

- Chay Server: voyager 9000 (Chay trén cong 9000).

- Chay client java <tén file>

3. Két luan

Nhu vay, khi dung Mobile Agent vé6i sy hd
trg ctia Java va Voyager ta thay rang c6 nhiéu uu
diém hon so v6i dung cong nghé RMI, CORBA,
DCOM...

Mobile Agent c6 kha nang di chuyén mot cach
tu tri tr mot nit mang nay sang mot nit mang

khac; dong goi ma ngudn, dit liéu va ca trang
thai thi hanh.Viéc l1ap trinh don gian, chi cai dat
ung dung & mot phia cuc bg. Pac biét, Voyager
con c¢é kha nang mang toan bé ma chuong trinh
va dir liéu di chuyén tr may ao Java ndy sang
méy a0 Java khac néu cac may c6 hd tro Voyager
ma cac cong nghé khac khong hd trg dugc.
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